Abstract-Mixed traffic, especially the conflict between motorized and non-motorized vehicles, is a distinctive feature of urban traffic in China. Oriented on the signalized intersections with right-turn vehicles excluded from signal control in Tianjin Municipality, the study researches on the laws of the arrival and release of bicycles at signalized intersections based on the traffic characteristics of bicycles. Then the study delves into the characteristics of conflicts between motorized and non-motorized vehicles featuring mixed traffic at intersections. Given these analyses, the study proposes the method of signal control and the corresponding parameters of right-turn motorized vehicles, and evaluates the effectiveness of this method for easing the conflict between right-turn motorized vehicles and straight going bicycles.
I. INTRODUCTION
China is known as the "bicycle kingdom", and bicycle accounts for 35% -80% of the passenger capacity. The number of bicycles is growing at 8% annually. The interference between bicycles and motorized vehicles has been a more and more serious problem in terms of the limited development of road space. In order to reduce the interferences and conflicts of mixed traffic flows crossing through the intersection, reasonable organization, management and control of signalized intersections can be mutually used for non-mixed traffic flow to ensure the safe passing.
II. THE ANALYSIS ON THE EFFECT OF RIGHT-TURNING VEHICLES AND STRAIGHT GOING BICYCLES AT SIGNAL INTERSECTIONS
Signalized intersections without right-turn control are mostly universal in Chinese urban traffic. Right-turning vehicles randomly arrive at the intersection and cross through the intersection at any time, while straight-going bicycles can only cross through the intersection with straight-going motor vehicles when the straight green traffic lights become green. Based on researches at signalized Intersections a fact has been found that non-motorized vehicles have obvious features when crossing through the intersections, especially during peak hours. [1] The study has divided traffic flow into two stages in order to make further analyses: in the first stage, the first stream of traffic flow as a group enter the intersection when traffic light becomes green, which includes those bicycles stopping at the stop line during the red light and those when the light lighted, What is more, the first stream of traffic flow accounted for a large proportion of whole bicycle traffic flow crossing through the intersection during the entire green light, though the time is very short. In terms of the second stage, the bicycle flow randomly crosses through the intersection, including other bicycles entering the intersection during the same green light. Straight-going bicycle flow in the two stages will be subject to the effect of the right-turning vehicles.
The study researches on no-entering of right-turn motors in the early hours of straight-going green light, so that the first stream of traffic flow can pass the intersection smoothly. The intersection of Fukang Road and Baidi Road in Tianjin is selected as the object of research. The observed traffic flow of right-turning vehicles and straight going bicycles crossing through the east entrance lane of this intersection is large. There are many traffic sources of attraction such as Nankai University kindergarten, Fukangli residential quarter, CR Vanguard. During evening peak hours the conflict is more obvious. The following data have been collected for east entrance lane of this intersection.
A. Based data survey of traffic flow
Data collection include: the basic data of the selected entrance lane of the intersection such as base conditions and the existing signal timing, and the time of right-turning vehicles and straight going bicycles traveling through the intersection during the common and evening peak.
The intersection of Fukang Road and Baidi Road in Tianjin is selected as the object of research. The south entrance lane of this intersection is narrow and traffic flow is small so that it can be seen as a T-intersection. The based data of transportation infrastructure of this intersection are shown as follows in Table  I and Table II. This study aims at easing the conflict between right-turning vehicles and straight-going bicycles. We only need the based data of east entrance lane of Fukang Road to make a new signal timing design for right-turning vehicles. The Interference between motorized vehicles and bicycles is caused by mutual crossing through the intersection [2] . Due to the Interference, this study analyses the impact of speed of straight going bicycle and right-turning vehicles using collected relevant data. Speed survey is the important item of a road traffic flow organization, including the survey of spot speed and interval speed. The methods of speed survey in this article are shown as follows:
1) Artificially measure the straight-going distance of straight-going bicycles and the right-turning distance of rightturning vehicles. The distance is from the stop line when vehicles firstly enter the intersection to the stop line leaving the intersection.
2) Select the appropriate samples; record the time of vehicles by stopwatches when crossing through the intersection in terms of conflict and non-conflict state. In order to avoid bias, this study adopted a random sampling method.
The data collected by the above research methods during the high, flat peak are shown in Table III and Table IV. 
B. The analysis on speed effect
In terms of mixed traffic, people have not fully taken the control of bicycles into account at signalized intersections. At signalized intersections without right-turn control, straight going bicycles cross the intersection during the green light with motor vehicles, which causes a serious conflict and threatens the traffic safety. In order to directly perceive the impact of conflict on their speed, the results in Table 1-3 and Table 1-4 are drawn as a histogram in Fig.1 . Through comparative analysis the conclusion can be drawn that the speed under conflict situations is nearly doubled than that under non-conflict situations. During peak hours, the speed reduces a lot, while conflict phenomenon is more obvious.
C. The analysis on traffic capacity of right-turning vehicles
The selected intersection has exclusive right-turn lane without exclusive corresponding phase, then the traffic capacity of right-turn lanes is shown as in Eq. 1 and Eq. 2 [3] : 
A. Traffic organization method
Intersection release method refers to the release of the motorized vehicles, non-motorized vehicles and pedestrians at the intersections. The release of non-motorized vehicles general separates to spatial separation, temporal separation and spatial separation. As to select which kind of the release, the key is to observe the size of the traffic flow of the bicycle crossing through the intersection [4] . Once the method has been selected, the right of ways for the tread on the markings and the signals must be confirmed, the target is to make the different types of traffic flow follow the rule of "see the light go", which means crossing through the intersection according to their flow direction and the green light [4] .
B. The channelization of Intersection
The intersection traffic organization focused on separating conflicts, if necessary, the drainage ways can be used to control the location and nature of the conflict point, and channelization should pay attention to the following aspects of the problem [5] : 1) The entrance lane of bicycle should be narrow, while exit lane should be wide in order to increase the attractiveness of the bicycle flow.
2) The point of conflicts are relatively fixed and centralized by using available space in the area of the intersection as far as possible.
3) Separations between motorized and non-motorized vehicles at the entrance lane should be set, reducing the running resistance of the motorized vehicles.
4) The exit lane of the intersection should be areas designated as a continuous lane, reducing the distance between vehicles traveling through the intersection after the lane is changed.
5)
Setting the prohibitive driving area or designate driving area of non-motorized vehicles combined with the intersection release method.
C. The design of signal control
The time of right-turn red lights has relationships not only with the amount of traffic flow at the first stage, but with the width of the bicycle lanes and road surface conditions, this paper focuses on the relationship between traffic density of straight going bicycle and the time of the right-turn red light. The average queue length of bicycles is 20m during the observation period, the width of bicycle lane is 5m, queuing green bicycles cover an area of 100m 2 .Data are sorted out as follows in Table V (peak hours). Then the relationship between bicycle density and time of the first stage is shown in Fig.2 . By analyzing the chart, right-turn red light is set as 27s, with straight going green light lighting at the same time, the remaining cycle time are displayed in green.
IV. EVALUATION OF CONTROL EFFECT
The control effect of right-turning vehicles cannot show timely, this paper adopted the data of flat peak as the effect reference of the control, and the results are shown in Table VI . 
